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PRISONERS Or Till CAVE: CAN INCIRUCTIONAE TrCHNOLOGY IMPROVE EDUCATION?

Paul Ilurly

Faculty_ of Continuing Education
and Extension
Mount Royal College, Calgary.

Prologue

In the seventh book of Plato's Republic a pas-
sage popularly called the "Allegory of the Cave" is
used to depict "man's" level of awareness and intel-
lectudl. development. Human beings are prisoners,
the reader is informed, able only to see shadows and
to hear only echoes:of the truth.

In other wordS, the view of men generally
with regard to themselves and the world
around them is a view distorted by falsi-
fying media; by their own passions and_
prejudices.:. they are permanently_in the
state ot understanding in which children
are, except that they believe in the truth
of what they see and hear with the force
and tenacity of grown men:

(Nettleship,1962:260)

-To what extent:does_this state describe the
quest of educational technologists, instructors,
curriculum developers, and educational administra-
tors to apply instructional technologies like com-
puters to education?_ What is the goal to be ach-
ieved? Are there distinct advantages of one instil*.
tional technology or technique compared to all the
others? If the advantages of computer-based in-
structional technology are self-evident why is CAI.
not widely adopted? Are there. rational reasons for
resisting the automation of education?

This paper will address these questions. It

will identify some of the recurring limitations.of
instructional technologies which proponents often
Overlook.. Barriers to educational innovation and
the political context of change will also be exam-
ined. The paper will conclude-by presenting some
iiJidefines for optimizing instructional technolo-
gies and_conSOlidating change_ In the process this
dper will reference a. handfdl of articles and te.tt

which, though they have had an important impact on
the field .of educational technology; may have been
overlooked by practitioners of educational comput-

flrj.

:iii2pidn and Dystopian Prophecies

Countless articles, papers, and bnoks publish-
%MCP the mire- Cand-didnSyTposium onInstruc:
nol_leihndlodie!". proclaimed thesoc

cowputers will produce. The iMager,
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of "the wired society" and "the electronic cot-
tage" have captured the public's imagination.
The benefits to be derived from the application
of computers to education and learning have been
optimistically predicted: These can be summarized
as:

equal opportunity of access to education
for everyone

:1:ntoperi;

de-schooled educational environ-
ment
flexibility of time and place of study

- access to vast amounts of information
for- everyone

- ability to locate and access desired infor-
mation quickly

- ability to use the technology to process
information

- ability for anyone to add to the informa-
tion

- individualized pace and content of instruc-
tion

- lifelong learning-will be promoted and
assisted

These are admirable outcomes. Proponents of
computer-based education believe sincerely that
all these objectives can be attained. It is this
utopia vision of a better education which moti-
vates considerable number of computerphiles and
educat onal teehnologists. Is this the shadow
or the reality?

Computer enthusiasts tend to dismiss pessimis-
tic predictions concerning the impact of computers
on education as either near sighted; conservative,
or just plain stupid Paul Saetler's History of

logy (1968) compileda _compel-
ling list of concerns and issues associated with
a wide rangeof pre -CAI instructional technologies.
Many of these are still releVant:,---Educational__
plInners, administrators and practitioner's have
inherited an important social responsibility to
ensure the effects of technology ,on students and
learning are assessed fairly and thoroughly. Some

of the reservations regarding computer-based edu-
cation which require scrutiny include:

o-

2

an over reliance on operant as opposed to
cinitive learning. strategies:
extension of teecher-centered instruction.
flapprnpriate and poor instructional design

resulting in learner boredom and frusta-
tiOn
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- continued "spatial distortibii" in -the dis-
tribution of resources resulting in an
equality of access (Elliott, 19751
creation of a technocratic; information rich
elite
advancement of a purely scientific model of
education at the expense of aesthettc,-self-
actualization and discovery_ models._
ihtUffitieht and poor quality courseware=
inadeqbate integration of CAI into existing'
curriculum.

- the budget for education wIll_be further
diluted, hettehihg the decline=

These and other considerationS will have to
be addressed if the voices of the pesSiMtsts are
to be tilehted. CAti AdVocateS of computer-Based
instruction accomplish what sixty years of educa-
tional technology and audio visual instruction
.nave not - a qualitative.improvement_and a trans-
fOrMatitin of the instruction process?

The Politics of Educational Innovation

The theMe of this fbiirth symposium: "Computer
Tethnologies for Productive Learning", tither in-
tentionally.or inadvertently, identifies the per-
sitteht political rational for the introduction of
instructional technologies: Callaghan- 1962) re-
ferred to it simply as "the cult of efficiency "..

Educational _reformers in the_1980s who propose
to "Modernize" education by introducing -the gompu.,
ter are merely recent expressiont of a 70 year -old
theme. Pressey, in 1932, called for a revolution
in education through the introduction of machines.
Pretsey felt the school needed the_effiziency of
the.factory. Both he, and B.F. Skinner who ampli-
fied Pressey's original ideas, felt schools could
benefit considerably from the application of
scientific knowledge;

Robert Travers (1973), a respected educational
pSychologist; in exam.ning the history of education-
al technology and its proponentSi concluded that
these technologies closely reflect the values of
the sponsoring ruling tlett. Government - sponsored

educational technologies were seen by Travers as
"achieving the traditional goals of education-more
efficiently_in_educating more people -at less_cost"_
(House, 1974: 251). Ivor Davies (1981) pointed out
one weakness of the efficiency concept. Effitiehty
needs to be coupled, Davies claimed, with the other
side of the Ciiih; effectiveness= Efficiency; ex-
plained Daviet, is &ding thihgS tight= .--7Effective-
ness is doing the right things. Educational tech-
nology, he concluded; too often ignbres the far
more significant question of effectiveness.

Both Ernest House and Travers identified four
benefits which the ruling technocractic class would
derive from the application of industrial techno-
logy to tdUCAtion:

(I)

(2)

increased efficiency and productivity
will reduce costs;
the technology can convey a conservative
messane. Implicitly nr sun-

1

porting the status quo; _

(3) schbblihg becomes a perpetual market for
improvements to the technologies;

(4) a modernized school system would become' '.,
dependent upon the_providers of_innova-
tibii and thUS would be under control;

Travers' observation about the role of school-
ing in society is not unique to the_study_of the
hittbey of education= His extension of this au,
lysis to identify the role which educational tech-
nology has played in recent years to reinforce the
pacification role of schooling is an original ad-
aptation.

The drive toward greater productivity_in
education - the modernization of educatton_7 -
requires the trantfbrifiation from alabour-inten
sive to a capital-intensive operation.. Teachers'
unions have long suspected that_labour_reduction_
was the -main objective behind the introduction of
industrial strategies in the classroom. If the
promise of greater efficiency and control have
been the government's prime_objectives_to_Justify
expenditures in new instructional technologies;
are these the sole criteria for gauging education-
al improvement? Why have educational researchers
studied the comparative effects'_Of_different_in7
steuctibhal.technologits_oh student leh-ning? Is
there' any justification in supporting the "cult
of efficiency"?

Instructional Technology Myths

FilM teaching Will be dbhe WithbUt any
books whatsoever.. The only textbook
needed will be for the teacher's use.
The films will serve as guide posts to
those teacher's instructional books, not
the books as guides to the films. The
pupils will learn everything there is to
learn === By making every classroom and
every assembly hall a movie show, one
hundred perce-ritattendalite Vl be assured.
Why you won't be able to keep boys_and
girls away fromSchoolITheY'll_get_there
ahead of time and -will scramble for good
seats, and they'll stay late, begging to
see some of the films over again.

- Thomas Edison;
New -York Times, 1919

This claim by Thomas Edison; -made roughly
sixty years_ago;_holds more than historical
interest. It re:el-eat the many beliefs_and Judge-
ments generally held by educational media advo-
cates today; and expressed in a great many publi-
cations extolling the virtues of CAI.and other
information media.

The dilemma facing both mediaphiles, like
CAI supporters, and government_planners,_is_that
no instructional technology has ever delivered
fully on its promises. Anthony Oettinger and.
Nikki Zapol (1972: 7) expressed the issue as
follows:



How can technology best help people
learn as their own goals change along
with social and economic conditions?
The question is worth asking only if
it is granted that technology can
serve learning at all;. _;;; Far from
producing "visible results within a_
limited period of time," educational
technology... has made no significant
difference in learning achieved through .

formal schooling.

The notion that media do not affect learning
seems uobelievable when_one considers the impact
that moveable type -and the printed page have had
on education. Applied effectively to groups of
special needs learners some instructional techno-
logies have produced demonstrable improvements.
Generally, however, the "no- significant differencd'
findings prevail (for example see MacLennan and
Reid, 1964; Alderman, 1978.) Why then are we .

continually confronted with proposals_for large
scale implementations of instructional technolo-
vies?

In an intensive_revieW of_Scarborough Col-
lege's experiment -with televised_ lectures John Lee
(1971: 1975) concliided that promised cost-effec-
tiveness rather than A desire to improve instruc-
tion was the driving force. Is the push to "teach
with computers" motivated by similar cost-con-
scious concern on the part of gov4rnment_accoun-
tants? Whether or not the answer is affirmative,
the movement to modernize instruction via CAI
will find willing support from the educational
technology sector.

Joel Rakow (1980) demonstrated that many
leading US educational_technologists have suc-
dumbed to _a set of "audiovisual_myths"; The four
he identified are: 1) that traditional methods of
instruction are inherently bad; 2) that instruc-
tional_media are the remedy; 3) that content conr
veyed by instructional media is of_the greatest
value to students; and.4)"that traditional methods
and instructional technology methods are mutually
exclusive. While educators caught up in'the ex-
citement of implementing CAI will probably want
to ignore_Rakow; his empirical findings have di-
rect implication on the manner in which the new
information technologies are applied to education.

In the past_ forty years countless instruc-
tionartechnologies have come and gone, and they
continue to be implemented, despite the apparent
myths and the "no significant difference" findings.
Most of the earlier instructional technologies
are either_now forgotten (e.g. teaching machines,
EVR) or are greatly diminished (e.g. programmed-
instruction, 16mm film, instructional TV). We are
left wondering whether the volumes of educational
research on media- effectiveness have been studying
the wrong things for the wrong reasons. Their
lack of impact would indeed seem to suggest that
the crucial issues regarding the_use of instruc-
tional technology are independent of learning
methods and content. These stOdies may be more '

instrumental in distracting the attention of

teachers and instructors to classroom issues and
thus away from the underlying political efficiency
rational motivating the automation of education.

A nagging question remains. If each new
instructional technology has been supported by
both an efficiency conscious government and by
media proponents within the educational system,
why have attempts to transform schooling failed
so consistently?

Barriers to Change

The factors which have stymied past efforts
to reform education are_still operative in 1983.
Hanna Mayer (1982) and Goodwin Watson (1972) have

provided two comprehensive summaries of factors
impeding the adoption of innovations.

Computer technology can be- introduced_ into
education in any or all of the following three
ways: 1) teaching about computers; 2) teaching
to use computers; and 3)_ teaching with computers.
It is the latter application, which has a direct
impact on the job description and performance of
the teacher, which is ,primarily affected by the
following considerations.:

Incentives for Change. Fernenc Janossy (1.966)
has drawn a conclusion from industrial innovation
which has direct bearing on the rate and success
of innovation in education;_ The transformation of
concrete labour skills provides resistance to
innovation, Janossy observed. The time and energy
required to implement this transformation is a .

measure of the resistence and affects the rate of
diffusion of the innovation throughout the system.

Ernest House, after studying a project to
introduce the_PLATO CAI system into Chicago junior
colleges; concluded that:

The burden of innovation must inevitably
fall on the teacher. The teacher must
implement the innovatioR and learn the
new skills that are required; Depending
on how different the innovation is, the
burden can be costly indeed, and benefits
seldom approach costs. The teacher is
expected.to.finance.the innovation with
personal effort, in effeCt depleting her
professional skills without recompense,
which represents_a poor investment. In

any case, innovation can be' realized_ only
through the changing work skills of the
teaching work force, or it cannot be
realized at all.

(House, 1974: 171)
_ _

A study by the Lincoln County School Board
of Ontario (1973) showed that trying to innovate
in an economy of scarcity is next to impossible;
Adequate incentives for teachers which must be
available include opportunities for advancement.
for increased authority. _ special assignments,
release time, and study leaves; as well as more
conventional remunerative considerations. Even



f aware of thete necessities administrators are
often unwilling to' provichl additional resources
and incentives since the_criginal_rational for
ihteddutihqoh instructional technology usually
is.to save money.

Educational administrators_have_been extreme-
ly negligent in attending to_the wide_range_of___
human factors issues associated with the implemen--
tation of innovation.

Attitudes_about learning., Utopian_predictions
regarding the likely impact -of computers andtele-
communications on the teaching-learning process
tend to discuss the tool as independent of the
user. This is a fallacy.__The_effective, appro-
priate and imaginative application of_any_tool_
depends upon the ValUes, goals, objectives; skills
and creativity of the user. Without a sufficl-ently

, enlightened and progressive philosophy_of_education
any instructional technology can be neatly fitted
into the existing order.

House argued;_as have other authors such_as__
Russell AtkOff (1974); that most CAI maintains the
autocratic; teacher-centered, tedious, rote memory
approachto education. Granted; CAI cartbemuch more
bUt so tee can other_ educational innovations._teet
case study of edUtatonal television_at_Scarborough
College showed that most professors failed to alter

''their "live" lecture style when being_taped by the
television camera; One watches_with_amazement as
elementary teachert subvert LOGO's_intended pur-
pose and integrate it into curriculum-based edu-

cation; Many instructors when introduced to the
Open-concept classroom design_ in the_early seven7
ties immediately reverted -to their learned habits
and set up conventional tlassroom situations. _

Professors usually insist on lecturing as part of
a teleconferencing course despite the unequivocal ia.-

evidence against this approach. The litany of
misused innovations goes on and on.

The contributing factor in each of the aboVe
situationt_was the failure of those-initiating the
educational innovation to support adequately_the
need of the user to acquire the necessary skills;
attitudes and behaviors to apply the new instruc-
tional technology or method effectively.

56$-feral experiences at Scarborough College.
which are reported by Lee would also P resent_dil-
emmas if encountered during the_current mission
to implement CAI in_schools.. For examPlei_univer-
sity'profettOrt balked at the suggestions of_the
TV directors that showmanship be incorporated
in their_telelectures. Many_professors_held the
View that lecturing and learning are_sertous_busi-

--ness. It was the 5tUdent'S responsibility to
grappl-A-With-the-materialtr-y_argued, and not ____

the lecturer's task to proviec extrinsic motiva-
tion. Applied. to CAI this philosophy_would_result
in sterile programs devoid of directions;_ animation;
graphics, humour and textual encouragements

Lee also noted that had the Scarborough tele-
lettnre 000hitieht been a success in its pure lec-

agogical questions; At what Obint; Lee pondered,
must learners disengage from an instructional

technology in order to reconcile the dialectic
conflitt between their perspective__ and the-mediat-

ed information? Media like TV or CAI which total-
ly capture learners in a pseudo-interative Wor-
t-al:ion flow do not force learners to reformulate
their concepts and paradigms,-or to apply_know-
ledge and analytical to resolve unique pro-

blems;

Pressures of Economization. Invariably the

all-out drive to achieVe e..onomization by imple-
menting an irstructional technology presents un-
realistic limitations which undermine the innova-
tion process- (Moore and Hunt, 1980).__Lee_report-
ed that the ScarbOrdUgh College administrators
worked out a formula for telelettUre production

based on triple the amount of time required to
prepare a regular live_lecture. In practice, how7

ever; good profAssors found they required ten times

the amount_of time. Without adequate compensation

Or eecoghttioh_; Or a re-assetsment of the_original

resource fortibla, the innovattve_few.gradually
stopped infusing_ the amount tif-tite and energy
required to produce a good TV lectUre.

Similar problems aeo Occuring with CAI._ Al-
most_everyone involved in computer literacy and
courseware development has been content to allow
teachers to believe -that high quality_courseware_
czn be produced by:Individualteachers. Industry_

experience that mUlti=tpetialitt teams- must invest
300 person - hours per one hour of actual instruc-
tion has not sufficiently informed school, board

decitied=Makers prior to their making commitments
to purchase hardWare,_--

---

EconomTit of Scale. Large expensive media
like-television or computers require uniformity
and stability of curriculum in- order to be_ecOn7

omical. Rapid changes in knowledge or curriculum
reform threaten stability. This scares away -pro-

ducers of quality courseware who fear they will

fail to acheive_a reasonable return ontheir in-

vestment. The -best market, as far as_edubusiness
is- concerned, is one in which the producer, not
the consumer, determines the nature and rate of
thange in the courseware product-.

Another fact-or is the "stale of aggregation"
(Oettinger and Zapol, 1972). Unit costs of a pro-

duct generally decrease as the.quantity of the
produtt produced increases. _Policy makers and_

Commercial interests oh$Ahutly prefer the_lower
costs made'possible by mass production. The result

is what House termed_a form of "cultural imperial7

ism". Prettare is placed_upon minorily groups_and
communities by educatiOnal adMinistrators to inte-
grate into the efficient mass produced educational

.

-------Sytemr.----The-moral_i_tyJof modern instructional_tech-

nologies, HOUte Concluded; is susWC77-TITT-pres-----
sure toward integration hat been resisted by the

decentralized educational jurisdictions and the

educator's fundamental preference for meeting the
needt and demands of groups of individuals.



vaLit;t15 ulleZ.Ling cue perpitmance of labour must.
inevitably confront the existing structure and re-
latiohships_within_an_oganization. Schools have
built,-in barriers at many levels.which have often
thwarted the implementation of instructional tech-
nologiet

_ Lee noted that_ efforts to implement teleViSed
lectures_in:both universities and tqtondaryschools
often failed to deal with the difference between
the standard timetable class length and.the opti-,
mal length for an effective.; enriched telelecture.

By contrast ihdusttial managers long ego,
lcarnedthat thecharacteristics of individual
jgbs_have to determine_the_job routine; This is
currently illustrated by the emerging -work _patteen
for word- processing operatbrs == 50.minutes of key

10Jainutesthange. of duty -- which differs
significantly from the conventional typing pool
work schedule.

Effbttt to modernize education have also_ been
frustrated,_House_stated, by the "traditional"
structure of the institution; Despite the large.
educational bureaucracy the teacher is relatively
autonomous, there is littletrue quality control;
and skills are_learnedlargely through imitation;
This is particularly the case in higher edUtatibn.
Without adequate role mbdels to emulate, often with
a peer group Unsupportive.of innovation and Jeal-
bUt of individual excellence; coupled_ with: the
individual burden to implement innovatibli; theeeit
little support for the indiVidUal instructor to
innovate.

House_ described the model of innovation adop-
tion in schools_as d top-down protest He termed
this "structural imperialism ". His observation was
cohfitmed by an extensive study conducted in Wis-
constn_(Barrows, etal; 1979); although the Wiscon-
sin results alsr, demonstrated the powet Of the
teacher.. Principals generally make the decision
'regarding innovation in the school, after such
decisions regarding innovation in the school; after
such decisions_are_passed_down to them; The Wis-
consin:study; among others; concluded that- teach-
ers ultimately hold the final say over implemen-
tation of an inhevationbecause of their ability
to subvert itintheclassroom. Thus while teach-
ers_may_appear to aquiese to the principal; wheh
decisions are made they possess the real power.

Ptiiducersand advocates of innovative Instruc-
invariably select inappropriate

"change agents" within the schb01 organization.
For instance, teachers first attracted to micro-
computers may be totally unrepresentative of the
rank_and_file, _Moreover; they may lack credibility
amount their peers: Since; as countlett ttUdiet
have confirmed, personal contact is the most impor-
tant means of diffusing innovation; early adopters
of microcomputers_may be unable to influence many
of their colleagues:

Courseware-01-11-ty--The reliabilit5cOf micro-
computerhardware_has increase significantly:--How-
ever, courseware quality has been sadly latking.
This has been cause] in part by the general preoc-

cupation with media_ hardware_ and withlthe techno-
logy itself:,_ The_tendency of administratetS
cut media before labour during austerity periods .

(the UhiVersity of Toronto eliminated_is_Wpro=
duction unit in May 1983);_and to allocate insuf-
ficient funds for softwareicourseware.procurement
;has Made education an unreliable market. Without
a firm market commitment from educatiori.good_pro-
ducers and talented personnel thi.c tend to concen-
trate on other more lucrative and promising matkets
(Hooper; 1969):

CAI courseware quality also_suffers due to the
poor qualifications of most developers. Few
courseware developers can match their interest in
compLitett and OtOgramming with an equal amount

.

of knowledge of learning theory and_experience in
instructional design; The_results i r CAI to date
closely parallel the experience with programmed
instruction (PI)_in_the Fifties. As the quantity
of PI packaget increased; the quality_ rapidly
decreased. Faced with- unreliable- products edu-
cators ceased to.use the PI materials, and sig-.
haled their Administrators to stop making further
purchases. There is little_ indication to date
that CAI has overcome this limitation.

COnSaidatihg Innovation

The process of change can be visualized as a
movement from one level or state to Anbthet.
Vaeiout eeteaeCheet have agreed that it is a
MUlti=stage process which culminates generally in
a decision, There are three basic options:__
1) adopt the innovation; 2) adOpt.with modifica-
tiOn: or 3) reject the innovation. The.decision
stage can be affected by countless variables. We
have summarized some of these in the preceding
section._ The requirements to ensure the adoption
or_consolidation-Of an innovation are as Complex
-6thes, are elUtive. The following are some les-
sons gained from attempts to- implement instruc
tional technology innovations- during the past two
decades which_have relevance for the educational
computing field;

1) The introduction of media" requires
strong political support.

2) Decision- makers must be- prepared to
amOtti2e.the,high capital start-up costs
over a long period of time.

3) The use of sophisticated media for in-
structionrequires well-trained; skilled
staff, and an extensive infrastructure
and educational support system,

4) The_cost of accessing the_media must be
reasonably estimated based on adequate
production gUidelihes and cost-effecti:e
means of distribution or communication in
order to_reach_the largest postible aud-
ience (Cory;_1980; Purdy; 1980)

5) Close attention must bepaid to the psy- .

thblbgital and effective factors which
undergird communication (Mooney -and
Carpenter; 1979; Short, etal, 1976; Lee
1975):

6)---Teathett_must-receive_adequate informa-
tion about ap innovation, training in_its
use. curricuium materials to assist in



integrating the application. and long-term
support services to bridge the transition

perin,;. Provision of various forms of
incentives must also be determined.

7) Pure efficiency justifications can be
overcome by ensuring that long-term _cou-se
-ware_ production is well designed and com-
patible with a well-conceived philosophy
of application. An emerging consensus
for computer applications in education in

LiglanC1 and Ontario stresses
creative and_productive applications;
W(ird processing, ihfOrMatinft access and
processing, simulations, and problem gen-
eration and solving. The tutorial-repli-
cation of_programmed instruction_designs
is being liMited to teleCted applications.

Conclusion

The hiStery of OdUCAtiOtial technology -is lit-
, tered with.the failure to integrate educational
media_into the trational teaching environment of
the classroom. Hundreds of research studies con-
cerning the impact Of instructional technology on
the learning process have, at best, produced no

significant differences ".. The educational insti-
tution-is depicted as:a "traditional" organization-
Whith is extremely conservative and which divests
large amounts of autonomy in the individual. In

universities this status quo is maintained by the
oldest guild system still in existence. These
organizational characteristics, coupled with_
numerous other factors, have acted as a resilient
barrier to educational reforM, despite the at-
tempts of innovators and government bureaucrats to
increase the-efficiency and the productivity of
education.

_ The implementation of computer-based)nstruc-
tion will require considerable_carei_imagination:
expertise and perseverence if- the - outcome -is to
differ from the pessimistic view Richard Hooper
expressed following a lengthy study tour of the
United States:

The newer technologies are failing to
penetratethe AMerican educational sys-
tem. But the-cries of frustration which
echo with monotonous regularity around_
media convention_ halls seldom -lead to ary
real diagnosis of failure.

(Hooper. 1969: 245)
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